only between light and very heavy male drinkers. Differences in mortality between abstainers and ex-drinkers were not consistent or statistically significant.
Two successive follow-up analyses of the Albany survey both suggested a U-shaped relation with total mortality, one showing an inverse relation with IHD mortality (Gordon & Doyle, 1987) .
Alcohol intake was not quantified in the Busselton survey (Australia), in which drinkers had a lower IHD and total mortality than non-drinkers (Cullen ef af. 1982).
In the Chicago Western Electric study, IHD mortality was J-shaped in relation to alcohol, the lowest point of the J corresponding to an intake of four to five drinks daily. Former drinkers had the highest IHD mortality of all. Total mortality showed little relation with alcohol except for a steep rise in those taking six or more drinks daily; there was also a high mortality in the ex-drinkers (Dyer ef al. 1981) .
A subset of men in the Framingham survey showed an inverse relation between alcohol and IHD incidence (Gordon et al. 1981) . In the whole cohort there was a U-shaped relation between alcohol and total mortality in men, and no relation in women (Gordon & Kannel, 1984) .
An inverse relation with IHD incidence also appeared in the Honolulu study. Men who died tended to have drunk more than had survivors; the difference was significant for all causes other than IHD but not for total mortality (Gordon el al. McGee et al. 1984) .
The Kaiser-Permanente study was based on a very large cohort, within which a https://www.cambridge.org/core/terms. https://doi.org/10.1079/PNS19880022
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Nutrition and alcohol 13 1 number of case-control studies have been performed. Alcohol appeared to be inversely related to myocardial infarction (MI) mortality and to have a U-shaped relation with chronic IHD mortality. Non-drinkers seemed to have an increased risk of hospitalization for coronary disease compared with drinkers; the amount drunk was unimportant. A J-shaped relation was found with regard to total mortality (Klatsky et al. 1981a,b) . The study of London busmen and bank workers revealed no relation between alcohol intake and incident of coronary disease; mortality was not specifically examined (Morris ef al. 1977). It is difficult to draw firm conclusions from this study: the number of new cases of IHD (47) was probably too small for an effect to be excluded, and in any case the authors apparently only examined linear associations so that a J-or U-shaped relation would not have been detected.
A case-control study of eighty-two men who died in the Malmo cohort suggested a J-shaped relation between alcohol intake and total mortality (Petersson et al. 1982) . The investigators considered that the increased death-rate of the total abstainers may have been due to chronic diseases which prompted the men concerned to give up drinking alcohol. But this conclusion was based on absurdly small numbers: 'Of the seven abstainers in our study who died prematurely, four had organic diseases that might motivate abstinence'.
A larger case-control analysis, involving 223 deaths, was carried out within the North Karelia cohort study (Salonen et al. 1983) . Among men aged 30-49 years, alcohol was unrelated to coronary mortality and positively related to total mortality. In men aged 50-59 years, alcohol was negatively related to coronary mortality (significantly) and to total mortality (non-significantly). Consumption of spirits tended to have been lower in men who died of coronary disease and in men who suffered a non-fatal MI.
The Puerto Rico study has been analysed in several alternative ways. Alcohol intake had a U-shaped relation with MI incidence plus coronary death, and also with total mortality; a J-shaped relation appeared when incident heart disease was defined in a different way (angina, non-fatal MI, non-sudden coronary death), and an inverse association with non-sudden coronary death existed when the older and poorer subjects were excluded (Garcia-Palmieri ef al. 1980; Gordon er al. 1981; Kittner et al. 1983) .
A recent report of the Regional Heart Study (Shaper et af. 1987) examined the relation between alcohol and IHD events, defined as MI (fatal or non-fatal) plus sudden cardiac death. Although the light daily drinkers (one to two drinks daily) had the lowest rates, the differences between them and other groups were not significant, and they had the most favourable characteristics in regard of smoking, blood pressure, body mass and social class. The authors concluded that, compared with other risk factors, alcohol is unimportant in the development of IHD. It must be recognized, however, that a study of this kind was most unlikely to reveal any effect of alcohol. The survey covered twenty-four towns which were selected so as to embrace the widest possible range of IHD mortality in Britain. The factors determining differences between areas may well be different from factors operating within areas; the studies which suggest a protective effect of alcohol have all been based on more homogeneous populations.
The Walnut Creek study involved a large cohort of women who were followed-up primarily in respect of their contraceptive history. A study within this cohort of twenty-six MI cases, matched with numerous controls, showed an inverse relation with alcohol intake (Petitti et al. 1979) .
The Whitehall study was based on a cohort of male civil servants in London (Marmot et al. 1981) . IHD mortality was highest in total abstainers, with no obvious dose-response relation among drinkers; total mortality showed a U-shaped curve in relation to alcohol intake.
In the Yugoslavia cardiovascular disease study, alcohol intake was inversely associated with IHD mortality and morbidity but was unrelated to total mortality and sudden death (Kozararevic et al. 1980 (Kozararevic et al. , 1982 . This population was characterized by heavy drinking overall, few of the subjects being absolute non-drinkers, so that the study does not address the hypothesis that moderate or light drinkers have a lower mortality than total abstainers.
Case-control studies in which the alcohol intake has been ascertained retrospectively yield less reliable evidence than do prospective studies. Past alcohol intake is less accurately reported than present intake; patients (or their widows) may be affected by biases different from those affecting healthy controls; and studies of patients who survived MI necessarily exclude fatal cases in which the role of alcohol may be different from that in non-fatal disease. Such studies are therefore not reviewed here.
Interpretation
A moderate alcohol intake is thus associated fairly consistently with a reduction in IHD mortality and morbidity. But is this association causal? Alternative explanations can be summarized as follows:
Alcohol intake has been inaccurately recorded, since people do not know how much they drink. But (a) inaccuracies will tend to obscure associations, not create them; (b) in some studies (e.g. Fehily et al. 1982) alcohol intake has been measured and recorded as it was taken. People notoriously lie about their alcohol consumption. But it is difficult to see why people destined to acquire heart disease and those more fortunate should have differential patterns of lying.
111-health may lead people to abstain from alcohol. But (a) this effect is as likely to lead to a reduction in intake as to total abstinence, converting some unhealthy heavy drinkers into light and moderate drinkers; (b) there is no obvious reason why a tendency to give up alcohol on health grounds should be specifically characteristic of IHD patients rather than others. The reason that drinkers don't get IHD is that alcohol kills them off in other ways. But the cohort studies suggest that total mortality is not increased by drinking alcohol until large amounts are imbibed; low intakes appear to have a favourable effect on risk of dying. The apparently protective effect of alcohol is attributable to confounding variables which can never be entirely eliminated in observational studies. But (a) all the obvious risk factors have been taken into account in most of the analyses; (b) most potentially confounding factors would work against the hypothesis, since total abstainers tend to be more health-conscious than drinkers; (c) it is most unlikely that confounding factors would operate in the same way in the wide variety of countries and circumstances which show such a consistent relation between alcohol and mortality; (d) the randomized controlled trial of alcohol on HDL-cholesterol (Burr et al. 1986 ) eliminated confounding variables.
Implications
If alcohol were not abused-if there were no such thing as alcoholism or drunkenness -we would readily accept the evidence that small amounts protect against IHD and recommend a daily drink as a major preventive measure for our most common cause of death. But in fact it is abused, and we cannot predict who is at risk of its serious dangers.
